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(54) METHOD OF LOADING CONDUCTIVE BALL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the method of 
loading conductive balls, which can surely detect a pickup 
error and a mis-placing. 

SOLUTION: A camera 30 is provided for the moving route of 
a chuck head 1 1 of conductive balls 1. The lower face of the 
chuck head 1 1 is image-picked up. A first search region 
which is set by surrounding all the chuck holes 1 1 a is set and 
a second search region in a range except for the first search 
region, based on the arranging pattern of the chuck holes 
1 1a f which are previously stored in a screen obtained by 
image-pickup. The presence or absence of the pickup error 
of the conductive balls is detected according to the first and 
second search regions. Then, whether or not the conductive 
balls that are left by means of the placing error exist is 
detected with the whole range of the lower face of the chuck 
head 1 1 as the search regions after the loading of the 
conductive balls 1. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] To a hole, carry out vacuum adsorption and it takes up. the adsorption formed in the 
inferior surface of tongue of an adsorption head in the conductive ball with which the feed zone of a 
conductive ball was equipped — [ two or more ] While taking up the conductive ball with which it is 
the loading technique of the conductive ball carried in a work, and the aforementioned feed zone was 
equipped with the aforementioned adsorption head and carrying out migration loading at the 
aforementioned work The process which irradiates light from the light source which exists caudad 
toward the aforementioned inferior surface of tongue, and ****s the aforementioned inferior surface 
of tongue with a camera, the adsorption beforehand memorized in the screen obtained by **** — the 
adsorption which detects the existence of the conductive ball in the 1st search area set up based on 
the array pattern of a hole by the image recognition and by which vacuum adsorption of the 
conductive ball is not carried out — with the process which judges the existence of a hole The , 
process which judges the existence of the conductive ball in the 2nd search area set as the domain 
except the 1st aforementioned search area of the aforementioned inferior surface of tongue, the 
adsorption by which vacuum adsorption of the conductive ball is not carried out — with the process 
which repeats an adsorption operation to the number of times of predetermined set up beforehand, 
when there is a hole The process which irradiates light from the light source which exists caudad 
toward the aforementioned inferior surface of tongue, and ****s the aforementioned inferior surface 
of tongue with a camera while returning to the upper part of the aforementioned feed zone, after the 
aforementioned adsorption head carries a conductive ball in the aforementioned work, The loading 
technique of the conductive ball characterized by including the process which detects the existence 
of the conductive ball in the aforementioned inferior surface of tongue from the screen obtained by 
****. 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the loading technique of a 
conductive ball of carrying out vacuum adsorption of the conductive ball by the adsorption head, and 
carrying it in a work. 
[0002] 

[Prior art] Carrying a conductive ball in the front face of works, such as a chip and a substrate, and 
manufacturing the work with a bump is known. Moreover, the technique using an adsorption head as 
technique of carrying a conductive ball in a work is learned, the adsorption formed in the inferior 
surface of tongue of an adsorption head in the conductive ball with which the container etc. was 
equipped with this technique — it is the technique of carrying out vacuum adsorption, taking up to a 
hole, and carrying out migration loading at a work [ much ] 

[0003] however, such an adsorption head — all adsorption — it does not restrict carrying out 
vacuum adsorption of the conductive ball to a hole, but is easy to generate a pickup mistake 
moreover, the thing by which, as for the conductive ball which the adsorption head took up, the all are 
not necessarily carried in a work — not restricting — a place mistake — adsorption of an adsorption 
head — although the conductive ball which becomes a hole as residual adhesion was carried out is 
also produced, a work serves as the defective which lacked the conductive ball in that case 
[0004] then, it is conventionally carried by for example, the publication-number 97218 [ eight to ] 
official report — as — a pickup mistake — receiving — adsorption of the inferior surface of tongue 
of an adsorption head — the adsorption which ****ed by making it reflect in the direction of a 
photosensor by the mirror in which **** from a hole was prepared by the upper part of an adsorption 
head, and detecting this light by the photosensor — it is made to detect to a hole that vacuum 
adsorption of the conductive ball is not carried out Moreover, light is discharged from the side so that 
the inferior surface of tongue of an adsorption head may be met to a place mistake in the middle of 
the move way where an adsorption head returns to a feed zone, and detecting the existence of the 
conductive ball which adheres to a inferior surface of tongue by the existence of shading was 
performed. 
[0005] 

[Object of the Invention] However, it tended to miniaturize and the following problems had produced 
the conductive ball with the method of detection of the conventional pickup mistake and a place 
mistake in connection with this, namely, — the case of a detection of a pickup mistake — a 
miniaturization of a conductive ball — adsorption — the aperture of a hole — small — becoming — 
this adsorption — ****** from a hole has also decreased For this reason, it becomes difficult to 
detect **** certainly by the photosensor. Moreover, in the case of a detection of a place mistake, 
the positive detection is difficult similarly from the face shield product at the time of a miniaturization 
of a conductive ball shading and detecting the light discharged from the side becoming small. Thus, to 
be hard to detect pick ******** and a place mistake certainly was made into the trouble. 
[0006] Then, this invention aims at offering the loading technique of a conductive ball that a pickup 
mistake and a place mistake are certainly detectable. 
[0007] 
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[The means for solving a technical problem] To a hole, carry out vacuum adsorption and it takes up. 
the adsorption formed in the inferior surface of tongue of an adsorption head in the conductive ball 
with which the feed zone of a conductive ball was equipped with the loading technique of the 
conductive ball of this invention — [ two or more ] While taking up the conductive ball with which it is 
the loading technique of the conductive ball carried in a work, and the aforementioned feed zone was 
equipped with the aforementioned adsorption head and carrying out migration loading at the 
aforementioned work The process which irradiates light from the light source which exists caudad 
toward the aforementioned inferior surface of tongue, and ****s the aforementioned inferior surface 
of tongue with a camera, the adsorption beforehand memorized in the screen obtained by **** — the 
adsorption which detects the existence of the conductive ball in the 1st search area set up based on 
the array pattern of a hole by the image recognition and by which vacuum adsorption of the 
conductive ball is not carried out — with the process which judges the existence of a hole The 
process which judges the existence of the conductive ball in the 2nd search area set as the domain 
except the 1st aforementioned search area of the aforementioned inferior surface of tongue, the 
adsorption by which vacuum adsorption of the conductive ball is not carried out — with the process 
which repeats an adsorption operation to the number of times of predetermined set up beforehand, 
when there is a hole The process which irradiates light from the light source which exists caudad 
toward the aforementioned inferior surface of tongue, and ****s the aforementioned inferior surface 
of tongue with a camera while returning to the upper part of the aforementioned feed zone, after the 
aforementioned adsorption head carries a conductive ball in the aforementioned work, The process 
which detects the existence of the conductive ball in the aforementioned inferior surface of tongue 
from the screen obtained by **** is included. 
[0008] 

[Gestalt of implementation of invention] the adsorption beforehand memorized in the screen which 
this invention of the above-mentioned configuration ****s the inferior surface of tongue of an 
adsorption head, and is obtained — the array pattern of a hole — being based — all adsorption — 
the 2nd search area is set as the domain except the 1st search area which surrounds each about a 
hole, and the 1st search area, and a pickup mistake of a conductive ball is detected according to 
these [ 1 st ] and the 2nd search area Furthermore, a place mistake of a conductive ball is detected, 
using all the domains under adsorption head as a search area after loading of a conductive ball. 
[0009] Hereafter, the gestalt of 1 enforcement of this invention is explained with reference to a 
drawing. The flow chart with which the side elevation of the loading equipment of the conductive ball 
of the gestalt of 1 enforcement of this invention and drawing 2 show the block diagram of the control 
system of the loading equipment of this conductive ball, and the plan under [ of the loading equipment 
of this conductive ball ] adsorption head, drawing 4 , and drawing 5 show [ drawing 1 ] an operation of 
the loading equipment of this conductive ball in drawing 3 , drawing 6 (a), (b), and (c) are the picture 
image views under [ of the loading 

[0010] First, with reference to drawing 1 , the whole loading equipment structure of a conductive ball 
is explained, drawing 1 — setting — 11 — an adsorption head — it is — the inferior surface of 
tongue — adsorption — a hole — much 1 1 a is ****ed This adsorption head 1 1 is held at the block 
12. The guide rail 14 prepared in the side face of a bracket 13 is equipped with the block 12 free 
[ vertical movement ]. The nut 15 is formed in the block 12 in one, and the feed screw 16 
perpendicular to a nut 15 is ****ing. Therefore, if the Z-axis motor 17 carries out a right reverse 
drive and a feed screw 1 5 carries out a right reverse rotation, the adsorption head 1 1 will be guided 
at a guide rail 14, and will move up and down. 

[001 1] The nut (not shown) prepared in the tooth back of a bracket 13 is ****ed to the level feed 
screw 1 8. 1 9 is the hold table of a feed screw 1 8. Therefore, if the X-axis motor 20 carries out a right 
reverse rotation, the right reverse rotation of the feed screw 18 will be carried out, and the horizontal 
displacement of the adsorption head 1 1 held at the bracket 13 will be carried out to longitudinal 
direction. The adsorption head 1 1 is connected to the pneumatic-pressure unit 9 through the tube 8. 
[0012] The feed zone 21 of a conductive ball is formed down the move way of the adsorption head 
1 1. This feed zone 21 consists of a container, and is supported by the box 22. Many pores 23 are 
formed in the pars basilaris ossis occipitalis of a feed zone 21. The box 22 is laid in the pedestal 24 
and the gas blow-off machine 25 is installed in the interior of a pedestal 24. Gases, such as air which 
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blew off from the gas blow-off machine 25, are supplied to a feed zone 21 from a pore 23 (refer to 
dashed-line arrow head), the conductive ball 1 is made to fluidize according to the normal atmosphere 
difference, and when the adsorption head 1 1 performs a vertical operation in the status, on the 
inferior surface of tongue, the adsorption head 1 1 carries out vacuum adsorption of the conductive 
ball, and takes it up. 

[0013] The positioning section 26 of the substrate 5 as a work is formed in the side of a feed zone 
21. This positioning section 26 ****** s X table section 27 and Y table section 28, installs the 
clamper 29 which clamps a substrate 5 in the upper part further, and is constituted. If the motor Mx 
of X table section 27 drives, a substrate 5 will be moved in the orientation of X, and if the motor My 
of Y table section 28 drives, a substrate 5 will be moved in the orientation of Y. Thus, the position is 
adjusted by carrying out the horizontal displacement of the substrate 5. 

[0014] The camera 30 is formed down the move way from the feed zone 21 to the positioning section 
26. A camera 30 ****s the inferior surface of tongue of the adsorption head 11, and sends image 
data to the conductive ball detecting element 32. The light source 31 which irradiates the inferior 
surface of tongue of the adsorption head 1 1 from a lower part is formed in the side of a camera 30. In 
addition, since the inferior surface of tongue of the adsorption head 1 1 has the clear contrast on the 
picture image with the conductive ball 1 with the gloss which dark color processing of the front face 
is carried out, and was irradiated by the light source 31, the detection of the positive conductive ball 
1 is possible for it. 

[0015] Next, the configuration of the control system of conductive ball loading equipment is explained 
with reference to drawing 2 . In drawing 2 , the image data from a camera 30 is sent to the 
conductive ball detecting element 32. moreover, suction — a hole — the array pattern storage 
section 33 — adsorption of the inferior surface of tongue of the adsorption head 1 1 — arrangement 
of a hole is memorized and the position data is sent to the conductive ball detecting element 32 the 
conductive ball detecting element 32 — adsorption — or the conductive ball 1 does not exist in a 
hole — or adsorption — a hole — the pickup mistake in which the conductive ball 1 exists in the 
fraction of an except, and the place mistake in which the conductive ball 1 remains after loading are 
detected 

[0016] Here, the search area set up in case of a detection of a pickup mistake and a place mistake is 
explained, drawing 3 — setting — the inferior surface of tongue of the adsorption head 11— much 
adsorption — a hole — 11a is prepared first, all adsorption — a hole — the 1st search area S1 (refer 
to the domain surrounded with the chain line in drawing 3 ) which surrounds each is set up about 11a 
the adsorption by which this 1st search area S1 is not adsorbed in the conductive ball 1 — a hole — 
it is for detecting whether there is 1 1a 

[0017] Subsequently, as shown in drawing 3 , a search area is inverted and the 2nd search area S2 
(refer to oblique-line section) is set as the domain except the 1st search area SI. this 2nd search 
area S2 — adsorption — a hole — it is for detecting whether the conductive ball 1 exists in fractions 
other than 1 1a a detection of a place mistake — facing — adsorption — a hole — although the 
whole inferior—surface-of-tongue surface of the adsorption head 1 1 serves as a search area 
regardless of whether it is the position of 1 1 a, when the position which a place mistake generates 
according to the place mistake occurrence inclination at the time of real operation is specified, you 
may set a search area only to the specific position for detection-time compaction 
[0018] The pickup mistake counter 35 counts the number of times which performs a re-adsorption 
operation after a pickup mistake detection. The input means 36 is a keyboard etc. and is used as 
objects for an input, such as a numeric value for a number— of-times setup of the pickup mistake 
counter 35. The bulb mechanical component 38 controls the bulb 37 for vacuum adsorption of the 
adsorption head 1 1 . The motorised section 39 controls motor Mx of the X-axis motor 20, the Z-axis 
motor 1 7, and the positioning section which drive the adsorption head 1 1 , and a drive of a motor My. 
here [ a control section / a control section 40 receives the position data of the conductive ball 1 
from the conductive ball detecting element 32, and / control / of the bulb mechanical component 38 
and the motorised section 39 ] — obtaining . By the command from a control section 40, the 
information section 41 performs information of a pickup mistake etc. to an operator. 
[0019] The loading equipment of this conductive ball consists of the above configurations, and 
explains the operation with reference to each drawing in accordance with the flow of drawin g 4 and 
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drawing 5 below. A pickup mistake counter is first set to a zero by ST1 before start of operation. 
Next, the adsorption head 1 1 is moved to the upper part of the feed zone 21 of a conductive ball 
(ST2). subsequently, the adsorption head 1 1 downs (ST3) and the bulb 37 for vacuum adsorption 
makes it open — having (ST4) — adsorption — a hole — 1 1a is adsorbed in the conductive ball 1 
The adsorption head 1 1 is raised after that (ST5), and, subsequently to the upper part of a camera 
30, the adsorption head 1 1 is moved (ST6). The height of the adsorption head 1 1 is set so that the 
inferior surface of tongue of the adsorption head 1 1 may enter in the focal distance of a camera 30 at 
this time. 

[0020] Next, the adsorption head 1 1 is stopped and the inferior surface of tongue of an adsorption 
head is ****ed with a camera 30 (ST7). this image data — being based — the inside of the 1st 
search area S1 — searching — all adsorption — a hole — it detects whether the conductive ball 1 
exists in the position of 1 la (ST8) drawing 6 (a) — adsorption — a hole — the status that one of the 
1 1a (a black dot shows) is not adsorbed in the conductive ball 1 is shown 

[0021] all adsorption — a hole — the case where the conductive ball 1 exists in 11a — a search 
domain — the 2nd search area S2 — switching — adsorption — a hole — it detects whether a 
conductive ball exists in positions other than 11a (ST9) drawing 6 (b) — adsorption — a hole — the 
example to which conductive ball 1a exists in one place other than 11a is shown 
[0022] Next, when there is no above-mentioned pickup mistake, it moves to the following loading 
operations. The adsorption head 1 1 is first moved above a work (ST10), subsequently the adsorption 
head 11 is dropped (ST1 1), a bulb 37 is made close, and the conductive ball 1 is carried on a work 
(ST12). 

[0023] Subsequently, the adsorption head 11 is raised (ST13), the adsorption head 11 is moved to the 
upper part of a camera 30 (ST14), and the adsorption head 1 1 is stopped. The height of the 
adsorption head 1 1 is adjusted so that the inferior surface of tongue of the adsorption head 1 1 may 
be in 30 focal distances of a camera at this time, next, the camera 30 — the inferior surface of 
tongue of the adsorption head 11 — ****ing (ST15) — all adsorption — a hole — it detects the 
conductive ball 1 of 1 1a being carried and having stopped whether existing in a inferior surface of 
tongue (ST1 6) When the conductive ball 1 does not exist, there is no place mistake and it ends a 
loading operation. A place mistake is reported when the conductive ball 1 exists (ST17). Drawing 6 (c) 
shows the example to which one conductive ball 1 exists in the inferior surface of tongue of the 
adsorption head 11. 

[0024] moreover, the adsorption in which the conductive ball 1 does not exist by aforementioned ST8 
— a hole — when 1 1 a is detected, operation of applying one value of the pickup mistake counter 35 
is performed (ST18), and it is judged whether the value of the pickup mistake counter 35 exceeds the 
set point (ST19) With the set point [ below ], it returns to ST2 and an adsorption operation is 
performed again, and an adsorption operation is repeated until the pickup mistake counter 35 reaches 
the set point. And a pickup mistake will be reported if the value of the pickup mistake counter 35 
reaches a predetermined value (ST20). 

[0025] It is based on the array pattern of 1 1a. the adsorption beforehand memorized as mentioned 
above in the screen which the gestalt of this enforcement ****s the inferior surface of tongue of the 
adsorption head 1 1, and is obtained — a hole — It detects whether there is 11a. all adsorption — a 
hole — the adsorption which is not adsorbed in the conductive ball 1 by the 1st search area S1 
which surrounds each and is set up about 11a — a hole — It detects whether the excessive 
conductive ball 1 has adhered to a fraction except 1 1a. subsequently, the 2nd search area S2 set as 
the domain except the 1st search area S1 — adsorption — a hole — Furthermore, after loading of a 
conductive ball, it detects whether there is a conductive ball 1 which makes a search area all the 
domains of adsorption head 1 1 inferior surface of tongue or the specific domain judged from the place 
mistake occurrence inclination at the time of real operation, and remains, without being carried. 
[0026] 

[Effect of the invention] the adsorption which was beforehand memorized in the screen which ****s 
the inferior surface of tongue of an adsorption head, and is obtained according to this invention — 
the array pattern of a hole — being based — all adsorption — with the 1 st search area which 
surrounds each and is set up about a hole Set the 2nd search area as the domain except the 1st 
search area, and the existence of a pickup mistake of a conductive ball is detected according to 
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these [ 1 st ] and the 2nd search area. Furthermore, since it is made to detect whether the 
conductive ball which remains, without carrying all the domains under adsorption head as a search 
area is after loading of a conductive ball Even if it is a small conductive ball, the pickup mistake at the 
time of adsorption and the place mistake at the time of loading are detectable with a sufficient 
precision. 



[Translation done.] 
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